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(si) i&m 

i mm ] isjsv ^wm<oy? * ? 7 * 

£*fU ffiBHME 8t*g2U/S&<OtSJgtf>&^* 

/ij3-;KA) 5: 3 5ULt7 0M%5fciffc. *SS* 
^3iiJ;LhO^U^-^ (B) t. flyMVi'T* 

(d) x»4=»r 5 y*Sr*-r*««**«i (d- > fcfc 

<D' ) tcMLT 0 . 4 — 0. S^US^fOSiJ (E) 

81.0 (KOHmg/g) (07m^v^^9>mmm 
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[#HFft3<0&ffl] 

[f93<JSl] 9ttt&ti*#>WR&BNa*SS*iA'# 

/ij3-;KA) £3 5JiU:7 0M&%*ffit. 
a^SmLhO^U ( B ) t > Wfii^M V v'T* 

' _h (c) jffi^<0^^^wa$r*"-t'&^#*S'J 
(D) fcSrffifi^^frS*^^ VS/r*-h*«r* 

S^-TSSlffftS'J (D) £*tUC0. 4-0. 8*/V 

ao**^ ( e ) cvpp&t. *z'3smztt.mmi 2. 

5—8 1. 0 (KOHmg/g) «0*^5KU»>^^>^ 

i: ttt&y 'J 3 t £ ffiJ&fcfr t-th7i^J^X^)U 
/'ja-;KA) &3 5JjLh7 0«fi%*3li:, 
a* J 3<113LtcO^U3r-/l' ( B ) b . *asM V->T* 

-h (o t. EMT$.smtt-t&mti>mi (d- ) 

^l(D' HcttbTO. 4-0. 8*;H;<o4»fa?Pi 
( E ) <^«T> *-C£M®S-£*:T 5 y0 1 2 . 5-8 
1. 0 (KOHmg/g) C7)*^'j^lx^>-©fltffl^, 

[IS*3S3] yK&*y^?^II^«< 7 >7*5>'{I 
# % 1. 0—2 5. 0 (KOHmg/g) X'hhW^ 

2 is© cofr&tf v *7\/9 ymmmm . 

HINT'S) 1 7® 3 <mtiMzW&<?>7mx x J 

A*. 4 0 <> CijLtT'*>€.fS*JS 1 TM4cn>Wi\1}Hziffi.C0 

wis? ymmmsim . 

C 6 1 ff^5 17^5 <7)FliXi)HZMmcr>7K.%:#: 

ym^m.^^^r^x^- ■•/ 7 7 4 >vj>.m^ 
—7-4 y-fftL 

[ff*JS8] r^xfy^?^^ gtt^'j/D 
tf 1^ v 7 4 ;u V7a\zuyy4 )VJ± X'h 

[ffi3<JS9] T?X^'v97 ■i)VJ*tfau-f-1%mm. 
Zixtz7'yX1- •/ 7 7 4 iVKX'hh IW<Ji67b28?)fSJ 
fLAH^ESScor 7 7.f- v 7 7 3 — r 4 V^S 1 ). 

[00013 



»j •> u ? ytiimmfRfaizm-* & . 

[0002] 

W&tdhlzn-T- 4 yr-tfmzttX^h. CLZX'&mZ 
tix^&3—T4 y?miW.*<7)7' : 7X1- y7y J 
lzKLX+ft%®g&. 5*v*tt. JKflifliiiate*** 

— r -r >^^ffl^-r sfflBgott«g^tSc#-r s -r t 
a>?ku *7U7 y®m*$s8S*t^hmim?~ r * ^ 

[00031 gifit'li. IliSHS. nir*j8L S^ffl 

yk^n-x-f yymt. —mzr^xf-vfy 4>v 
<. mz#-f jvmiztf-r&wtmt&^t^ifflmtfh 

-5. 

[0004] Cl<7)^liSr»^-r-i>^<OyK14^l» «7l^^ 
ym^if. ^836 1-363 1 4^fgfc^§ixT 

z<r>&mziz. ^mwyxfrxy&zi 011% 
ixT^>i>. iiayKH^yxx^/^y^J^^^SBi^fie 

*U **o«iutBf *tt* felXtcW 7*n -y # y ^"tt Sr^Tt 
&a-7-4 yrmtf'&hixh. LfrLttfik* XV *u 
7 4 yJk? 4 )UMztf?h&gmz-H*X'%^t^dtsi 
ffcttetx^z. 

[0005] 

tt, iHJSV^®«C07-5X^-y7 7 4/UAKflHlfcaf«tt 
^*L. @il7tWyJ<tt : 5:^U r CW7-n.ydfV^145rW 

[0006] 

[pfi$rS?^-r-l>^w*S] miie^ll 

^is'fi)U#yMttt<&7'V3->utZffif$j8.'frt Lfztf 
•jx7v-r;U^y =J-;Ut . 7KiS^*5A { 3fiUJL±^^y * 

SiSIWaW UfcJlsSBfc'f y^T^- hSSr 
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[ 0 0 0 7 ] HP*>, *?m<om8tolt. Vftit&ilM$> 

S^ttSilf 'Jl^f ^'J (A) £3 5tLt7 
0 . 3 «6Lt0.if U *- ^ 

(B) VS'T*— h (C) iSJgcO*^ 

^df^PS^-n.^ffrRS'l (D) i:Srfi§J»£tti:-r& 

t»KaMI<0^yUsK*>'A«**^6fil*WBW (D) 
K*tLT0. 4 — 0. 8 3 6rt'Stf)4 , ft$f<J (E) <7y&tE 
T« *T-?SM§$-e*:IHIl 2. 5-8 1. 0 (KOHm 

g/ g ) o***' y -7 1' ? v^fliffl^^-c-fc o . * l 

(A) £3 5fcLt7 0fi»%*#Sfc. *BSBR* t 3«J*[ 
1(0*'J^-;KB) Urtl^-fy^T*— b (C) 

E.mT$.sm*ttzmm#i <d- ) tsrauaa 

(D' HcStt/tO. 4 — 0. 8^/^0+1091 (E) 
Off^T. *T'?Efi§§-^T 5 yfiffi 1 2 . 5-81. 0 
(KOHmg/g) O^tfU^U^ttlllStlJSHrC* 

s . Huie*^ y u 9 >fiaBi*ssor s 1 . o 

— 25. 0 (KOHmg/g ) t*ottiV\ liTlS* 

awry >? v-9 vwm*. wmm.^ uwix-h^x i> 

[0008] 

fWJ3-/KA) . &tf*gS^#3fflislh<0;Ky 
1t-)l> (B) MyMyy7l-b (Oh. 4^r< 
ti>MMco*JVtf*i')\s&$:G-?&mWg : m (D) X(i 

=ar s y***-r4«H*ft«i( d • ) t*KJE$*-r 
9J ( d ) x«=rts y«£*-f •siKCNWi ( d - ) v 

<Hn4J: O^&no . 4—0. S^klO+^WJ ( E ) 
<0#iGET-C\ *T-SS«S^SHail 2 . 5-81. 0 
(KOHmg/g)XU7;y«12. 5—8 1. 0 

(KOHmg/g) <r)7^.ih^o^^9ymmm.mRX'h 
~>x, z<n7mxv^^9>mk&foto*ffi$th^t 



10 0 0 9] *f&Bflx'ffl<r^ns^yxx^/^y n- 
(i. muz. v9)vm. 4v~?9ivm. fi/7^H!, 

i. 4—f-y9uy^^)U^>m. 2. 5-^7^U^ 
S^A^lt. 2. 6— i-?9\^> i Ji))Vif.yWi. t'7 

iS>''*^>'i!<±#41l*^fi2®liLh«fflLTfflv%^ 

[ooio] mm& : J*))i'rt>w,*. mut. w> 
bl f®m. ssbu 7^9 >vm. T^tyi. 
tr\xy>-iL x^jym. T^v-iy^ 

<o%jfcimmtk%: t'zmf & ^ t ttx-z h . zti 
[0011] mem&wvyJsWiStiivxytiitmi 

K: mim> f AJV#>'WS# i 9 . 5 : 0. 5-5 : 5. # 
tb<(i9 : 1-6 : 4. <tO»^L<(i9 : 1-7 : 

7?A?-v77<JVJ»lzm-2>mmi£tfi8iTL. 5 0* 

[0012] *^Hjt'fflv%^ix.?.^yxx7 i ;^y a- 
;KA) Zffi&t&yVzi-jVf&tttLXcTyftWirVz} 
-Mt.Mttf. 1. 2-7otl^^'J3Hk 1- 
^f-zP-l. 3-7fpy/'J3-/K 2--Xf-;l^- 

l, 3 - 7f P^'J ^^yf 3- 

i-^f-/u-i. 4-^yfi/y^ l J3HK 2- 

^^/U-l, 4-'<>'fl/y/!J3-;K 1. 2-i?M 
^-)V-tt^Vl-)V7Va—)V. 2, 3-^^W-^ 

y/iJ3-;k 2-^f-;W-l. 5-^yfl/^'J3 
— 3-p<f-7U-i. 5-^yfi/^'J3-/k 

1, 2->'^f/l'7fl'^ l J3-^k 1> 3-vVf- 
ypy^-Uy^yn— 2, 3-V*1-)V-?^-\sV90 
a—jV, 1. 4->-'^f-;U7 , "^-U'>'i7'y 3— ;l^5rW 

[00 13] *%Hfltc:*3^T(i. ^lix^f^'J^-' 

t^&itmziSTFz^^^wximaf&ttt Lxmmt 

/'Ja- yl^, 1. 3-7*of l^y^yn— /K 1. 4- 
7fl/y/'j3-;k 1. 5- A 4>fl/y/ , J3-1', 
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1. 6- / vWfl'^ , J3-'K ifX.+UiffVa 

UtWC*fctt 2 aULh«/T LTfflv^ftS . 
[0014]Jt, fM&1?l> XXf^ 'J 3-* ( A ) 
it. imiiZ4Vz/T*—Ymtt-t-h*?\'9>7\'#V 
rffJ xxf ^-fe^ ^ b i: LT3 5&±7 
0mS%*^. iOSiUli. 4 0~6 01I%*1 

[0015] I^IS^'JXX^W^'J 3— ^ ( A ) Ogr.^ 
Wf»«iiiS5 00—1 0000. »*L<<±1 00 
0-5000. iO»iL<til 2 0 0-3 0 0 0TS) 

s. s^^a^'soomsiTW^ixs^'j^u^ 

B^JH^iaU 0 0 0 0 SIR*, h fcft&ft&sfC'J >7U 9 > 

[0016] *%BJtc«»t&^UX^.T-/U^U 

(A) It. Sa£#fc:/U3-/M£#fc£BbK^-frbtf> 

[00173 *mix'm^bti&7m&&.tf3®v--t< 7 ) 

dfiJ*-*(B)li«itt.VA'tb-^ 1. 2. 
3, 6 -^"f >-f 1. 4-V^b*^y % 

1, 2, 4-7?VYV*—)V. 1.2, 5-^^^>- 
hU^"-;U. ^'J-feU^. h'J^fn- ;UX*>\ hU 
^fn-A-rnA-y, ^i'WJI — jvm^mf^ 
Z. t tfX't h . i ^ ^cOtKSSS^* 3 mM±<r>* y *- 
/KB) ii«54•C•*3tt±2«tU:fiffflLTfflv^^>i^^.. 
mfia*K»U^3fflm±^U^-^ (B) it. fthix 
^v?-s®l&n*tt®.&*m%fr%^&mX'im 
•th Z k iz t. f) 7 -y ? 7 i tVMzn LXm^ii £ 

[0018] *«HB"Cfflv^fi4*«^-f b 

(O it. mm^v^r^-h ww* fh^ 

•=f-USs4 Vs'T*— K Hf^^fl^^M VSsT* 
-K 1. 4-7';yyMy^-h,Mt>fl' 
V-/Myi/n-h, 2. 2. 4-hU^f-^^^ 
fl/y-/MVy7*-f, 2. 4. 4- MJ^-f-/^* 

t^fi/y-z-f y s^r*- h . u y ^r*— 

K 2-^/U'O'?;. — 1. 5-SM y i'T*— K 

— K 4. 4' -S^O^f i^k*? Si? 4 V >-7**— 
K 1 . 4 - y? DMtVi/M V K -X-f-zU 
•/?D^i/UyyMyy7*-h, 1. 3-t'X M 
y v-T *— h- X f-iV ) ^7 cv* -tf fc'WJ^T- # 
4) - JfSIyMV^^-h (fftLtf. bVls-ssJ 
V : sT*-h. 2,2' -^i^M^yMyyT 



K 2. 4' -y7i-zM^y-/MVy7*- 
K . 4. 4' -y'7i-;M^yMym-b. 
4.4' -y7i^y^f/M 9S : s4 V : sT*— 
K 4. 4' -s^Vs}V i s4-/sTA—Y. 1.5- 
7-7 -f-U V y ^7* *- b . * i" 'J ^ s : s4 V ! sT * 
-K 1. 3-7x^yyMVm-K 1. 4- 

;kX 9 y x7*- h . =f V ?7;W^5/'7*^ 
Xfym Vi/T*— K a. a, a, o-fh7^f 
/l^rv-'J U VisT*— bKb'tffflmX'Z h ) ^£ 
*?6{f.5..rJ:#T'£&. ;il(,«*I^Vy7*-Hi 
«tt"rt>fflV^ifc*«T*4L. 2«UUiiOS-^)^U 

[0019] *w i %x'm^htihm&v>*t)\'iz*s)\s& 
tt-th&mm (d) it. y't Hn'Sfj/***^ 

mitt. : sTlV*u-ji'Ti\'*)-s&. mz's^^-a-/^ 
T^ij-sW. mitt. 'sXf-v-JUBm. s sX*i-u-iV 
7?-sm. ^fn-^7DWyi, 

Yv*s^?issmcz-zmfhztifiX'%h. z.tth 
crmm^)VTf^ : s>vm^-fhm.w^M (d> ti#34 
xttzit 2 mxtwm txfflv ^ htth . 

[00 20] *?%BJT'fflV^^i.3BlT$yaSr*-ri> 
S([*«ffJ(D' ) (A. N-7;^^'7;^y-^7S 

;l,yx? y -;l-7 S >5r 6 ) . N-T/Wf 
/^7S/7^WSy (0iJi.«i\ N-^f;l/y7S 
yxW7Sy, N - xf ;l/y'7 S y xf ;|/7 5 y^i' 

mmx'% h ) ^£aiMf ?. - 1 tfxz h . un^as 

T5ySSr*^^f*«»J (D' ) «JHSfcT4fc«2a 

[0021] mz. fe<r>mmm%mmmk txti. 

(fiaj^ti". xfi/y/'j3-;k >-'x^-i^ 
^;?'U3-yp x hyifi^y^'j3-/k 1, 3-7*0 
rts-s*— lU. 1. 3-y^y^-^. 1. 4-79 
-ss*-)i>. ^yf;i//H3-/K ^y-^y^'?}-- 
/K l. e-^-f^x^— ratru-^y y ' , j3-/w 

yyTsy, roei/yy'rsy, ^tyfyy^7 

1, 4-79s : s7i-s. 75yxf;l/X^y- 

tf. -(y*Dyy7Sy, 4, 4' -^^o^^ 
y^yy'7sy^rt>mtlS) . ^fly7sy 
(0iJi.tf. ^fy'juy^sy. h'juyy7Sy^ 
t>m^X'% ) ^Sr^ffSCt^T^S. Cix^coftil 

[0022] C<l^<0««ijaPI ( D ) Xti ( D ' ) it* 

<ji?u? -swwk<7>7k>&mz-i>mx'ir> o . m^m ( d > 
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xii ( d ' ) (4. m$mizmt?ti&*3kx , j'y)s'?>m 

lt<7>®HlX*dT 5 yffitf 1 2 . 5—8 1 . 0 . ft 4 L< 
ii3 0-^6 5iz%:&jLolzm\rt&<?>ij { ft£l'^. mm 

x\*r s y na* i2.5 *mt-« . Tktt-fbt&^ts-r r & 

9»4L<3r^ KBXttTS^flltfSl. OS: 

tzO. 4*. MJ*tt#<Bj<*D#4L<*^. 
[00231 #fS«U!<0*a%* U *> 1"* >-8JBg*iJ#89(4. 

( 1 ) ^-^Sr-Jg^SJE^^V^v-g y hmtfz 

14. < 2 > ffi8mz%&Zit&&&&;. mmi. it*k 

U U * y83Ba £ A V S'T *— b fc#t LT^SttT* 
Wmm i JR 0 Bfc < 2fi£ t iff * t < T § h . 

[0024] ^SfeBJO^m*' ij ^ ^ ^ >-®flgffl^%«OSg 

St4fflBM+T«l^y5/7*-h <C) 
'Jxxf^/'J3Hl/ (A) i:. 7Kl5S^3ffltA±«0 
sKUsi— /KB) fc££J£$-ti-T'< y^7*-h«&* 

( E ) <0*R£T*+T\ t |jDB$(C*tt 

(is ^Bi&*4-C^(^g4t,U<(i?Wb$-y:^»-fcS: 
[0025] 7l/#>jv- V>T (4, 4 VisT* 

-hwm$mx"&js&ix. %<vtm<n>A y w*- bs 

<73^S(40. 2 — 3. 0fifi%T'£>9. $?4L<(4 
0. 5 — 2. oa*%T'$>i». 3. 0*S%5:^i-«> 
fc. 0. 2fia%*gfC(i. 

[0026] 1flE+*flW ( E ) (4. 0tf.lf . 7>t- 

/Ux?y— vUTS y. ^f;l/y*i^y-;l/7Sy. h'J 

x?y-ji,7sy, ^/u^y h yroevurs y. 

i^/-^7;y. h',M V7d;V- ^75^. 2- 

rsy-2-yf-;u- 1 -roAy-^^ tv/w^ft 
h. £S7 s ys?cHiar vtxi) as tux* 

^yi/rt^o^ K, ^f/U?D7-f I'&if ) . fSfiSx 



tfmft>tih. zfth<r>*nam (e> (ima-c-4/v:»i2 

[0027] ( E ) i0<$ffl»(i, I5I£jSS^^;U 

**i^i^£3rr&gHiMW<J ( d ) x(4i5!£=»r s y 

S£#-rSfflflHI?W (D' HcttLTO. 4-0. 8^ 
/K »4L<(10. 6~0. jSMO^/U 

v-yuax(i3»r 5 y m^^iztpm-r h zt%< 

-^a3gco^;^^^/USX(i=»T5 /it lt^-t 

[0028] KflS^'J '7U^>'^l!i<0SJt(ia^2 0~ 
14 0-C. »4L<(i4 0— 1 2 0*CC0iaST-ff^iX 
B5IBRJi5(c^LT(i. RJ££-{£M£i5-e&*:tf>. ^ 

UTtJ:^. *7\s9y&J&$&$kb LT(i, T5v«t« 
(M^-W. h'Jif/V7$y. N-xfW/^'jy. 

^Wg^=6rfc*) , f-^v^^ (^t(f. fh?7f^ 

(4^ »j v ^ ymmiztt Lxmiso. 1 mm%&rx'$> 
[0029] *^BjT'ffiffl Ltti iv>s muA y >-r^ 

xx^WRjfflW (0iJ^(f , t»B.x^, ftK7f;P, x 

^-by^rt') , x-t-z^^j (0<Jx.(f. 

;UAT5 N-^f/peo'J H>-^:i: ) ^Sr*(f SCI 
t *<T;i? C:ix^<0^J(i#^T-4-t(42aJJLh«ffl 
tTfflv^^fi. »4L^tc7)(4, iftgx3-/K 

^f^xf^t-y, ratr^^i/'J n— ;w^yy 

[003 0] Z<7)£ol,ZLX&hfLZ>*ftBnco#>J'JU 
7 ymk^^rV-teyft^f-Mlt 500 0 — 600000, ft 
4t<(41 00 00 — 4 0 000 OX'foh. SC^^ 

s.tf5ooo*.mx'hht. zixzm^tz^-'r < y? 

Mf *)^f i* ! 6 0 0 0 0 0 JS^^i: ; ?KU»7U^ 

[003 1 ] 47c, znXolzLxn^ti&^&tycotf 
o^u^ym^mWi^coTi yffiiii . 0—25. 

0 (KOHrag/g) . »4L<(41 . 5—16. 0 
( K O H rn g/ g ) Xfoh . fflflS**gC07 5 VflfiA* 1 • 

o imx-h ht. T<y ?'mmm<n& 

fflwzmv&nr s >mif 25. ozmtxt mm^my 
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[00323 *&9ifc&i?* ^Bia^^ 

*<2H*StX'(iMffi«Q5C«* < -^# J W-<. Mfu-y^ 
[0 0 3 3] *%BBtC*J^I.^ , J'>U^y«Hi« 
^SJg*<4 0*C*SIT1i. St&OiffSfett. ©^a-y^y 

[00343 *^BJ^*m^ 'J u * vSJiiSUSWi-?- 

y h s ivm zm^xmi Lx&bn&mfsumzy ? 
./ ^ 7 -f ^^Jt vxmm LX i> x 

[00 3 53 SEfcTS/T^Mfc&Hk x^v-fk^- 



[0 0363 #^g<077Xf 7^7 -f A-Affln— f< 
(JUT, PET7 -f/PAkfE-f ) Sri:) . t^ny7^ 

;kA (Sfa-M o>"7 4 /UA, 5fc@fa:M Q>-7-f/UA 
. 4 yy 4)VJ± (iPV^Wy 4)V 

A <J3TF. PE7-f^Ai:lS-r) . l«i*y7Dtl/y 

y 4>vj» (iaT, opp7 ^^Afcte-r) . *.m&#v 

U7^^tj?iKffifflt'l&. Sr^T't. not 

am^uiS: t'o«E3tas^Sfe t A:@#'-K'J ro yy 
4 )Uj*Rv : 7M&w#VTwi'yy 4ivj*tf& otfi u 

[00373 

[00383 mm. wimiz&m t^'jxxf^ 

•J n— ;K?3ffl^^^ 1 fci^L*:. 
[00393 
[*1 3 



cry 



2 0 0 0 



2 0 0 0 



2 0 0 0 



[00403 nt&m i 

ro^N-y 1 ^^wxf-^vy 667SB£iU 
3 0 0g?5r«ai. 7 5-CT 1 Sffi&JtiZlkt:. 

6 0x;£T#a]U itx-f-n—iuyuttyik 1 
tNcoMtfi. o%<r>^.^ yv-r^-hisr^rr 

4 0-C^T^aiL-C. *1 8 5 7gP2rBPi.. 

T. >^-/UXf-/Uyi-y$:©£U H^3 5%«7K^ 

.-tr u •> v ^ ymmmiVn 1 ^ . ^ *ifc*3R?K y •> 
uryfflffemfiLV® i cD'mttRif&my 4 jumz*i^&® 

(004 1 3 **6M2~5 . JtiMfl 1~3 



lt Jt^fiJ i~6 w*^^ wis? ym^m&m^ 

17 ^y^Au?3«*1tt«2. R3^L^:. 
[004 23 TKC^: L^C 4 7 )VJx 5r ^ttOSfl 

[00433 1- OPP:S5l00wm, r3a^-»cm 
XQ;S®#^ U 7"a tfl/ -f 

2. CPP :f$60wm. 3DtS!ljini*Stt^'J 
7atl/>'7 -f/UA 
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Description 

[0001 J This invention relates to a process for the preparation of stable aqueous polyurethane dispersions. More par- 
ticularly it relates to a process for the preparation of aqueous polyurethane dispersions by reacting a polyester polyol, 
preferably, branched and more preferably, a polyester polyol containing a long chain triol. having a number average 
molecular weight of about 300-3000 and containing 

i. an ionic group of about 2-100 milliequivalents per 100 gram of prepolymer; 

u. optionally a pdyether polyol. preferably poly(propyleneglycol) of molecular weight 500-5000. and 

ui. aliphatic or aromatic isocyanate having functionality ^ 2. 

The isocyanate terminated and carboxyl group containing prepolymer prepared as described above.upon neutralisation 
with amines, preferably, tertiary amines, gives stable aqueous dispersions of polyurethanes. 

Background of the Invention 

[0002] Polyurethanes are used for a wide range of commercial applications such as adhesives. coatings on different 
substrates including textiles, plastics, wood, glass fibers, metals and the like due to their extremely good chemical and 
abrasion resistance, toughness, flexibility and durability. Conventionally, these polyurethane coating products are 
diluted with organic solvents to get desirable consistency before application. As the coating dries, these organic solvent 
vapors escape into the atmosphere. This is both economically and environmentally disadvantageous on account of the 
higher cost of organic solvents, and the pollution and health hazards caused by such fugitive emissions. More impor- 
tantly, these organic vapors pollute the atmosphere and create serious health hazards. 

[0003] Many approaches are reported in prior art to form polyurethane coatings from the dispersion of these polymers 
in water. The use of water is economically advantageous as well as it does not pollute the atmosphere. However, poly- 
urethane polymers are not compatible with water i.e they do not form stable dispersions in water until special process 
and/or special monomer(s) are used in their preparation. 

[0004] One such approach in the prior art is the use of external emulsifiers to disperse and stabilise the polymers in 
water (US Patent 2,968,575). Though these emulsifiers stabilise the polymer in water, they posses the disadvantage 
that such coatings are themselves sensitive to water, and hence give poor coating performance in terms of hydrolytic 
stability. To overcome the above draw back, ionic groups are incorporated into the polyurethane backbone during 
polymerisation. Upon neuralising these ionic groups the respective salts formed act as an internal emulsrfier. One such 
approach (Neth. Pat Appln. 6,410,928) discloses the use of cationic ionomers for preparing polyurethane latexes. In 
another approach (Ger. Offen. 2,744,544) polyurethane production was disclosed using anionic ionomers. The incor- 
poration of nonionic emulsifiers in the polyurethane back bone is disclosed in U.S. Pat 4, 1 90,566. Further improvements 
in properties of coating derived from polyurethane dispersion are obtained by combining both ionic and non- ionic group 
in the polymer back bone. This has been disclosed in U.S.Pat 4,238,378. 

[0005] These prior art patents are related to the production of linear polyurethane dispersions. Coatings derived from 
these linear polyurethane dispersions possess limited water resistance and do not have good solvent resistance. 
[0006] Ger Pat. 4,237,965 discloses the production of aqueous polyurethane binders from dimer dial and trimethylol 
propane as isocyanate reactive group for stoving lacquers. Herein, branching in the dial is expected to increase water 
resistance along with other important properties. Nevertheless, the externally added short chain triol increases the pre- 
polymer viscosity, resulting in the reduction of the solid content of the dispersion to about 25%. Jap.Pat. 06.329,744 and 
Jap.Pat. 06.93.068 disclose the production of water dispersible polyurethane resin using trimethylol propane along with 
other isocyanate reactive components. The externally added short chain triol contributes more to the hard segment of 
the polymer. Further, crosslinking with aminoplast resins results in coatings with diminished flexibility and more prone 
to cracking. 

Polyurethane dispersions disclosed in the prior art are normally derived from linear diols as one of the isocyanate reac- 
tive component and some quantity of short chain triois to impart a certain degree of branching / crosslinking. The main 
disadvantage of using short chain triois externally are a) undesirable increase in viscosity during prepolymer production 
b) insufficient branching/crosslinking c) short chain triois contribute more to hard segment and cracking of film is 
observed d) poor hydrolytic stability. 

Objects of the invention 



[0007] Therefore, the object of the present invention is to provide a process for the preparation of stable aqueous poly- 
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urethane dispersions which are stable over a wide range of temperature and under high shear force. 

Another object of the present invention is to obtain coating with good water and chemical resistance particularly when 

crosslinked with aminoptast resins. 

10008] Yet another object of the present invention is to provide a coating with superior flexibility. 
Detailed Descr «ntlnn of the Invention 

[0009] Accordingly, the present invention provides a process for the preparation of aqueous polyurethane dispersions 
which compraises of preparing an isocyanate terminated carboxyl group containing prepolymer, by preparing a solution 
of a polyol in an organic solvent, adding an ionic group containing compound to this solution, heating this mixture to a 
temperature ranging between 40°C and 120°C, adding an isocyanate in this reaction mixture, either in presence or 
absence of a catalyst depending upon the isocyanate. and stirring the mixture for a period ranging between 1 and 16 
hours, neutralizing this mixture with a base, cooling the mixture to ambient temperature and dispersing the mixture in 
water to obtain the product. 

[0010] In an embodiment of the present invention, the polyol used may be a linear polyether and/or polyester diol 
which is normally used in polyurethane synthesis and. more particularly, branched polyester polyol of molecular weight 
in the range of 300 to 5000 more preferably in the range of 300 to 3000. 

[0011] In another embodiment the polyether/poly ester diols may contain three or more hydroxyl groups, and having 
an hydroxyl number between 50 and 100 mg KOH/gm and acid number preferably less than 2 mg. KOH/ gm. 
[001 2] In another embodiment the organic solvent used for preparing the solution of the polyol. may be selected from 
substantially non-reactive organic solvents to the isocyanate polyaddition reaction, containing carbon and hydrogen 
with or without other elements such as oxygen or nitrogen exemplified by dimethyl formamide, esters, ethers, 
ketoesters, ketones ( e.g acetone and butan-2-one). glycol ether esters, chlorinated hydrocarbons, aliphatic and alicy- 
clic hydrocarbons, pyrrolidones (e.g N-methyi-2-pyrrolidone) hydrogenated furans and aromatic hydrocarbons or mix- 
tures thereof. 

[0013] In yet another embodiment the ionic group used may be an organic compound, containing, atleast, one active 
hydrogen and, atleast one group, capable of salt formation and may be selected from compounds having the general 
formula, 

(HO) m R (COOH) n . 

Wherein R represents a straight or branched hydrocarbon containing 1 to 12 carbon atoms and m. n represent values 
between 1 and 3, more preferably the acids of the aforementioned formula wherein m=2, n=1 and R= - CH 3 . exemplified 
by o.a'-dimethylol propionic acid, and other acids including hydroxy, amino hydroxy, amines and mercapto carboxylic 
acids, sulphonic acids, hydroxy and amino sulphonic acids such as dimethylol propionic acid, oxaluric acid, anilido ace- 
tic add, dihydroxy tartaric acid, 2,6- dihydroxy benzoic acid, glycolic acid, thio glycolic acid, glycine, alpha allanine, 6- 
amino caproic acid, 2-hydroxy ethane sulphonic acid. 4,6-diamino benzene, 1 ,3-disu!phonic acid and 2-amino diphe- 
nylamino sulphonic acid more preferably the carboxylate groups. 

[0014] In still another embodiment the concentration of the ionic group may be in the range of 2 to 100 milhequrva- 
lents, preferably 2- 80 milliequivalents. more preferably about 10-60 milli equivalents and most preferably about 15 -50 
milliequivalent. 

[0015] In another embodiment the organic diisocyanate may be (cyclo) aliphatic, and/or aromatic type. (Cydo) 
aliphatic isocyanates are the most preferred one because of better UV/weathering properties of the derived film, exem- 
plified by 2,2,4-trimethyl hexamethylene diisocyanate, 1 ,4-tetramethylene diisocyanate, 1,6-hexamethylene diisocy- 
anate(HDI), isophorone diisocyanate(IPDI), 4,4'-methylene-bis- (cyclohexane diisocyanate), meta or para- tetramethyl 
xylene diisocyanate and a, a'-xylylene diisocyanate. Examples of suitable aromatic diisocyanates are toluene diisocy- 
anate. 1,4 phynylene diisocyanate. 4,4'-diphynyl methane diisocyanate. meta or paratetramethy! xylene diisocyanate. 
In addition to organic diisocyanates, polyfunctions isocyanates can be used in place of, or in combination with diisocy- 
anates. Suitable higher polyisocyanates include 2,4,6-triisocyanato toluene, 4,4\4"- triisocyanate triphenyl methane, 
1,2,4- benzene triisocyanate, biurets of diisocyanates. trimer of HDI, IPDI and TMP (3 D Trimethylol propane) adducts 
of TDI (Toluene diisocyanate), IPDI, HDI, MDI (Methylene diisocyanate), TMXQI (3 D Tetramethyl xylene diisocyanate) 
and the like. 

[0016] In another embodiment of the present invention, catalyst may be optionally used to enhance the isocyanate - 
hydroxyl reaction. Suitable catalysts include triethylene diamine, morpholine, N-ethytmorpholine, piperazine. trieth- 
anolamine. triethylamine, dibutyltindilaurate, stannous octoate, dioctyl tin di acetate, lead octoate. stannous tallate and 
dibutyrtindioxide. 

[0017] In still another embodiment of the present invention, the base used for neutralization may be selected from 
primary, secondary, tertiary amines and / or alkali metal hydroxides such as substituted tertiary amines exemplified by, 
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trimethylamine, triethyiamine, triisopropylamine, tributytamine, N.NKJimethylcydohexylarrone, N.NWimethyfstear- 
ylafTdne. N f N-dimethylanOine. N-methylmorpholine. N-ethytmorpholine, N-mettiytpperazine, N-methyi-2-pyrrollidone, 
N-methylpiperidine. N.N-dimethytarrtno ethanol N,N-di ethyl ethanolamine, triethano!amine. N-methykJi ethanol amine, 
dimethyl amino propand. 2-ethoxyethyWimethylamine, N-hydroxyethytpiperazine. 2-(2-dimethy1 amino ethoxy) ethanol 
and 5<Gethyl amino-2-pentanone.. or alkali metal hydroxides like NaOH, KOH, UOH and the like. 
[0018] In a feature of the present invention the branched polyester polyols are prepared by condensation polymerisa- 
tion reaction between a hydroxy! and/or carboxyl terminated linear polyester and a polyfunction^ pdyol of low molecu- 
lar weight The linear polyesters are normally prepared from dibasic acids and a cfiol. Dtoasic acids include, adipic acid, 
succinic acid, sebasic acid, azelaic acid, isophthalic acid. 1 .4 - cyclohexane dicarboxylic acid, phthalic acid, terephthalic 
acid, tetrahydro phthalic acid, phthalic anhydride and tetrahydro phthalic anhydride. Suitable diols such as ethylene gly- 
col. 1.2-propyleneglycol, 1.3-propylenegtycd. diethylene glycol. 1.4-butane cfiol. 1.3-butanediol. 1,6-hexanediol. 1.8- 
octane did, neopentyl glycol. 2-methyl-1.3- propane did and 1 ,4-cydohexane dimethanol. The low molecular weight 
polyfunction^ polyol include trimethyld propane, ditrimethyiol propane. 1 ,2,6-hexane triol fits isomers), pentaerythrytol. 
di and tripentaerythrytol, sorbitol and glycerine. Polyesterrfication reactions are self catalysed by carboxyl group of the 
acid components, but. since the concentration of these groups decreases with increasing conversion, other catalysts 
are often employed to maintain the rate of reaction. Catalysts include protonic acids, lewis acids, titanium alkoxides, and 
dialkyl tin (IV)oxides. Strongly acidic catalysts tend to promote discolouration and hydrolysis of the product unless they 
are neutralised and removed from the pdyesters. It is preferred to use the approach via condensation with excess did 
followed by base catalysed alcohdysis to obtain high molecular weight 

[001 9] In another feature of the present invention in combination with the branched polyester pdyol the following poly- 
ols can optionally be used. 

1. Linear polyester polyols which are derived from the reaction of dicarboxylic acids and diols. 

2. Linear or branched polyether polyols preferably linear like polyethylene glycol, polypropylene glycol and the like 
and more preferably polypropylene glycol of molecular weight 300 - 3000 

3. Polylactones e.g, polymers derived from the reaction of e-caprolactone with dihydric alcohols. 

4. Polycarbonates normally derived by the reaction of diols and diaryl carbonates or phosgene. 

5. Polythioethers, polythioether esters, polythio mixed ethers. 

6. Polyacetals which are formed from the reaction of diols and formaldehyde. 

[0020] In another feature of the present invention the solvent amount should be sufficient to provide the prepdymer 
having a sufficiently low viscosity to enhance the formation of urethane dispersion. Low boiling solvents like acetone, 
methyl ethyl ketone are very often mixed with high boiling solvents, during the preparation of urethane prepdymer. 
Advantageously, the low boiling solvents can be removed from the dispersion either by vacuum distillation or by thin film 
evaporation. The high boiling solvents on the other hand are normally retained in the dispersion and enhance the coa- 
lescence of the dispersed particles during the process of film formation. 

[0021] In yet another feature of the present invention normally primary, secondary and hydroxyl group containing 
amines are not preferred because they react with the free isocyanates of the prepdymer and thereby act as a chain 
terminator or chain extender rather to play the role of neutralising agent. 

[0022] In still another feature of the present invention the isocyanate terminated carboxyl group containing prepolymr 
is prepared by reacting branched polyester polyol, an ionic group bearing organic compound and an organic diisocy- 
anate. The above components can be reacted simultaneously or sequentially to produce random or block copolymers 
respectively. Normally the ratio of isocyanate group to active hydrogen containing group is maintained between 1.05 
and 3, preferably about 1.2 to 2 and most preferably about 1.3 to 1.6 on an equivalent basis. The temperature d the 
reaction between isocyanate and the isocyanate reactive groups is maintained normally below 1 50°C and more prefer- 
ably about 40 - 120°C, and most preferably about 60-1 00°C. It is desirable to use an isocyanate non reactive solvent 
during the prepolymer production to ensure better temperature control. 

[0023] The neutralisation step may be carried out preferably before the formation of the prepolymer i.e treating the 
component containing ionic group(s) and more preferably during dispersion stage i.e., addition d part or all neutraliser 
into water and most preferably after prepolymer formation but prior to dispersion step. During neutralisation the temper- 
ature is maintained between 20 and 150°C. but normally .conducted below 100°C and more preferably between 30 and 
80 °C and most preferably between 50 and 70°C. with good agitation. Dispersion step can be carried out by any one of 
the following ways. 
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a) Water is added to the neutralised prepolymer with good stirring. 

b) Unneutralised prepolymer is added to water containing the neutralising agent 
s c) Neutralised prepolymer is added to water with good agitation. 

[0024] When dispersion is carried out according to step (a), initially viscosity pickup is observed. This is because, 
organic phase is continuous initially and as water adcfition is continued a phase change will occur, and viscosity of the 
dispersion is reduced. When dispersion is carried out in accordance with step (b), chain extension of rsocyanate group 

w takes place before neutralisation. This eventually leads to higher partide size of the final dispersion. Also, the dispersion 
step is obviated. This problem can be solved by the incorporation of more hydrophflic moieties and/or neutralising agent 
to water. Coating obtained from these dispersion becomes more sensitive to water due to more hydrophflic centers. In 
the present invention dispersion is carried out according to step (c) i.e.. prepolymer is added to water. The temperature 
of the prepolymer is maintained below 1 20°C. more preferably between 30 and 1 00°C and most preferably between 50- 

15 80°C. The water temperature is normally maintained below 80°C. more preferably at 50°C and most preferably between 
25 and 40°C . Using this dispersion technique, it is possible to control viscosity pickup and higher particle size buildup 
of the cfispersion obtained from step (a) and (b) respectively. 

[0025] The urethane dispersion obtained by this invention is branched and/or crosslinked (particularly via allophanate 
linkages). These dispersions dry at ambient temperature and find applications in coating industry preferably as an 
20 architectural paint, and leather coatings. The air dried film exhibits good water and chemical resistance. However, to 
meet the stringent specifications defined by the Original Equipment Manufacturers the polyurethane dispersions 
obtained by the present invention are crosslinked with aminoplast resins and cured at suitable temperature resulting in 
films with excellent water, chemical, abrasion, weather resistance. Amino plast resins used in the present invention 
include, melamine formaldehyde (ME), urea formaldehyde (UF) and other formaldehyde based resin system. Crosslink- 
's ing takes place at elevated temperature normally above 80°C, more preferably between 100 and 160°C and most pref- 
erably between 1 20 and 1 40°C. The amount of aminoplast resin normally varies from 3 to 20 parts per hundred of resin 
(phr), more preferably between 5 and 15 phr, and most preferably between 7 and 12 phr. 

[0026] The single component polyurethane dispersions thus obtained are stable over a wide range of temperatures, 
possess good shear resistantance. The particle size is generally below 1 .0 ji preferably between .001 ]i and 0.5 |L The 
30 avenge particle size is less than about 0.5 \i and preferably between 0.01 and 0.2 ji. A very small particle size thus 
obtained by the present invention enhances the stability of the dispersion and also the surface gloss of dried film. 
[0027] The process for the present invention is described herein below with examples which are illustrative only and 
should not be construed to limit the scope of the present invention in any manner. 

35 EXAMPLE 1: 

[0028] This example illustrates the preparation of aqueous polyurethane from a branched polyester polyol, derived 
from trimethylol propane. These polyesters were prepared by mixing 576.2 g adipic acid, 410.8 g neopentyl glycol and 
36.0 g xylene in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen sparging, a Dean and 

40 Stark trap attached with a double walled condenser and a stirrer with three inch half moon blade. The contents were 
heated up to 100°C and added 0.6 g of dibutyl tin oxide. The temperature was then increased slowly (10°C/hr) upto 
170°C. The reaction was then maintained at that temperature till the removal of 116 mL water. The acid value was 
around 75 ± 5 milligram KOH/gram of sample. Then 176.4 g of trimethylol propane was added and heating was contin- 
ued at 220°C ± 20°C during which time an additional 28 mL of water was collected. The acid value was £ 2 milligram 

45 KOH per g resin. The polyester thus obtained had a hydroxyl value 207 milligram KOH per g resin and an acid value 
1.35 milligram KOH per g resin. To 180.0 g of the above polyester resin, 20.1 g dimethylol propionic acid and 150 g N- 
methyl-2-pyrollidone were charged in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen 
sparging, a condenser and a stirrer with three inch half moon Wade. The contents were heated upto 70°C. The reaction 
mixture was kept at that temperature for one hour. 149.9 g isophorone diisocyanate was added dropwise using an addi- 

50 tion funnel for about 30 min. The temperature was maintained at 70°C during this exothermic reaction. The reaction was 
continued till the isocyanate value reached 3.4% (thoretical NCO = 4.5%), as determined by dibutyl amine titration. Tri- 
ethyl amine, 17.1g was then added and stirred well for 10-15 min. 250 g of prepolymer thus obtained was then added 
to 235 g of water with stirring to give an aqueous polyurethane dispersion with % solid = 36.9, viscosity = 93 cps and 
pH = 9.03. 

55 

Example 2: 

[0029] This example concerns the preparation of aqueous polyurethane from a branched polyester polyol, derived 
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from 1,2,6-hexanetriol. These polyesters were prepared by mixing 576.2 g adipic acid, 410.8 g neopentyl glycol and 
36.0 g xylene in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen sparging, a Dean and 
Stark trap attached with a double walled condenser and a stirrer with three inch half moon blade. The contents were 
heated upto 100°C and added 0.6 g of dfoutyl tin oxide. The temperature was then increased slowly (10°C/hr) upto 
5 170°C. The reaction was then maintained at that temperature till the removal of 1 16 mL water. The acid value was 
around 75 ±5 milligram KOH/gram of sampla Then 1 76.4 g of 1 ,2.6-hexanetriol was added and heating was continued 
at 220°C ± 20°C during which time an additional 28 mL of water was collected. The add value was £ 2 milligram KOH 
per g resin. The polyester thus obtained had a hydroxy! value 207 milligram KOH per g resin and an acid value 1 .35 
milligram KOH per g resin. 

10 [0030] To 180.0 g of the above polyester resin. 20.1 g dimethylol propionic acid and 1 50 g N-methyl-2-pyroHidone were 
charged in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen sparging, a condenser and 
a stirrer with three inch half moon Wade. The contents were heated upto 70°C. The reaction mixture was kept at that 
temperature for one hour. 149.9 g isophorone diisocyanate was added dropwise using an addition funnel for about 30 
min. The temperature was maintained at 70°C during this exothermic reaction. The reaction was continued till the iso- 

15 cyanate value reached 3.4% (thoretical NCO = 4.5%). as determined by dibutyi amine titration. Triethyi amine, 17.1g 
was then added and stirred well for 10-15 min.. 250 g of prepolymer thus obtained was then added to 235 g of water 
with stirring to give an aqueous polyurethane dispersion with %sofid = 35.82, viscosity = 524 cps and pH = 8.87. 

Comparitive Example 1 : 

20 

[0031] A linear polyester polyol is prepared by charging 596.5 g adipic acid, 566.9 g neopentyl glycol and 36.0 g 
xylene in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen sparging, a Dean and Stark 
trap attached with a double walled condenser and a stirrer with three inch half moon Wade. The contents were heated 
upto 100°C and 0.6 g of dibutyrtinoxide was added. The temperature was then increased slowly upto 220°C. The tem- 

25 perature was maintained at 220°C ± 2°C, till the acid value reaches £ 2 milligram KOH per g resin. The polyester thus 
obtained had hydroxyl value of 145 milligram KOH per g resin and em acid value of 2.06 milligram KOH per g resin. To 
217.5 g of the above polyester resin. 19.5 g dimethylol propionic acid and 150 g N-methyl-2-pyrolIidone were charged 
in a four neck 2 litre flask equipped with a thermometer, a glass tube for nitrogen sparging, a condenser and a stirrer 
with three inch half moon Wade. The contents were heated upto 70°C. The reaction mixture was held at this tempera- 

30 ture for one hour. 1 13.1 g isophorone diisocyanate was added drop wise using an addition funnel for about 30 min. The 
temperature was maintained at 70°C duung this exothermic reaction. The reaction was continued till the isocyanate 
value reaches 1 .21 % (thoretical NCO = 4.5%), which was determined by dibutyi amine titration. 1 5.6 g triethyi amine 
was then added and stirred well for 10-15 min. 250 g of prepolymer thus obtained was then added to 235 g of water 
with stirring to give an aqueous polyurethane dispersion with % solid = 38.8. viscosity = 46.4 and pH = 7.4. 

35 

Comparitive Example 2 : 

[0032] This example illustrates the addition of short chain triol(trimethylol propane) to a linear polyester and process- 
ing urethane dispersion thereof. The linear polyester polyol is prepared by charging 106.8 g adipic acid. 101 .6 g neo- 

40 pentyl glycol and 6.5g xylene in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen 
sparging, a Dean and Stark trap attached with a douWe walled condenser and a stirrer with three inch half moon blade. 
The contents were heated upto 100°C and 0.12 g of dibutyrtinoxide was added. The temperature was then increased 
slowly upto 220°C. The temperature was maintained at 220° ± 2°C, till the acid value reaches £ 2 milligram KOH per g 
resin. The polyester thus obtained had hydroxyl value of 145 milligram KOH per g resin and an acid value of 2.06 milli- 

45 gram KOH per g resin. To the 195.5g polyester polyol thus obtained, charged 2.9 g trimethylol propane, 19.8 g dimeth- 
ylol propionic acid and 150.0 g N-methyl-2-pyrollidone in a four neck two litre flask equipped with a thermometer, a glass 
tube for nitrogen sparging, a condenser and a stirrer with three inch half moon blade. The contents were heated upto 
70°C. The reaction mixture was kept at that temperature for one hour. 1 31 .8 g isophorone diisocyanate was added drop 
wise using an addition funnel for about 30 min. The temperature was maintained at 70°C during this exothermic reac- 

so tion. The reaction was continued till the isocyanate value reached 4.00 % (thoretical NCO = 3.96%), which was deter- 
mined by dibutyi amine titration. 15.0 g triethyi amine was then added and stirred well for 10-15 min. 200 g of 
prepolymer thus obtained was then added to 235 g of water with stirring gives a polyurethane dispersion with % solid 
= 35.63, viscosity = 27.6 cps and pH = 8.83. 

55 Comparitive Example 3 : 

[0033] This example differs from comparitive example 2 in such a way that here, 1 ,2,6-hexane triol was used in place 
of trimethylol propane. A linear polyester polyol is prepared by charging 106.8 g adipic acid. 101.6 g neopentyl glycol 
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and 6.5g xylene in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen sparging, a Dean 
and Stark trap attached with a double walled condenser and a stirrer with three inch half moon blade. The contents were 
heated upto 100°C and 0.12 g of dfrutyrtinoxide was added. The temperature was then increased slowly upto 220°C. 
The temperature was maintained at 220°C ± 2°C, till the acid value reaches £ 2 milligram KOH per g resin. The polyes- 

s ter thus obtained had hydroxy! value of 145 milligram KOH per g resin and an acid value of 2.06 milligram KOH per g 
resin. To the 195.5g polyester polyol thus obtained, charged 2.9 g 1 .2.6-hexane triol. 19.8 g dimethylol propionic acid 
and 150.0 g N-methyl-2-pyrolBdone in a four neck two litre flask equipped with a thermometer, a glass tube for nitrogen 
sparging, a condenser and a stirrer with three inch half moon Wade. The contents were heated upto 70°C. The reaction 
mixture was kept at that temperature for one hour. 1 31 .8 g isophorone diisocyanate was added drop wise using an addi- 

t o tion funnel for about 30 min. The temperature was maintained at 70°C during this exothermic reaction. The reaction was 
continued till the isocyanate value reached 3.8 % (thoretical NCO = 3.96%). which was determined by dibutyl amine 
titration. 15.0 g tri ethyl amine was then added and stirred well for 10-15 mm. 200 g of prepolymer thus obtained was 
then added to 235 g of water with stirring gives a polyurethane dispersion with% solid = 36.23, viscosity = 30.6 cps and 
pH = 8.95. 

is [0034] The film properties of the aqueous polyurethane dispersions are shown in the following Table. In deriving the 
data the urethane dispersion was cast on to glass plate and dired at 140°C for 20 minutes. Film properties were evalu- 
ated after 24 hours aging at room temperature. 



20 





PROPERTIES 


OBSERVATION 






Example 1 


Example 2 


Comparitive 
Example 1 


Comparitive 
Example 2 


Comparitive 
Example 3 


25 


TRIOL USED 


TMP based poly- 
ester 


1,2,6-hexanetriol 
based polyester 


NIL 


TMP added 
externally 


1,2,6 hexane triol 
added externally 




Water resistance 












30 


a) room tempera- 
ture (7 days) 


not affected 


not affected 


hazy after 4hr. 


hazy after 24hr. 


hazy after 24hr. 




b) at 55°C (240 hr) 


slight blisters 
after 4 days 


not affected 


fails 


fails 


fails | 


35 


c)at80°C(2hr) 


slight blisters 
hazy after 1 hr 


not affected 


fails 


fails 


fails 




MEK (double rubs) 


75 


75 


25 


50 


50 




Tensile strength 
(MPa) 


6.3 


16.7 


4.06 


7.17 


5.0 


40 


Elongation (%) 


92.13 


126.07 


25.86 


166.2 


151.4 




Scratch hardness 
(gram) 


2000 


>2200 


1800 


1800 


1800 



45 [0035] The main advantage of the polyurethane dispersion obtained by the present invention is that they are suitable 
for coatings and non coating applications such as adhesives and sealants. They can be applied to a wide range of sub- 
strates such as plastics, metal.leather, paper, textiles, wood, concrete, porcelain, glass fibers for antistatic and crease 
resistance finishing, as a binder for printing inks. They are extremely suitable for chip resistance and weather resistance 
coating in automotive application, for furniture and air craft. Additionally, they are valuable cobinders for acrylic emulsion 
so to improve flexibility, scuff resistance, water and chemical resistance. They can be applied on surface by means of 
brush, roller, spray and the like. Polyurethane dispersions obtained from the present invention showed better hardness 
coupled with flexibility and good hydrolytic stability. Urethane dispersion obtained by the present invention is largely 
unaffected by electrolytes and may be pigmented with electrolyte active dyes or pigments. Urethane dispersion mixed 
with aminoplast resins are stable over a wide range of temperature, shelf stable, storaWe and transportable. The dis- 
ss persions are compatible with other dispersions for e.g. PVA, polyethylene, polystyrene, polybutadiene, PVC. polyacr- 
ylate and the like. The dispersions can easily be compounded with fillers, pigments (organic and inorganic), dyes, 
plasticisers and other additives such as silicones and thickeners. 
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Claims 

1 . An improved process for preparation of aqueous pdyurethane dispersions which compr ises preparing an isocy- 
anate terminaled carboxyi group containing prepolymer, by preparing a solution of a polyol in an organic solvent, 
adding an ionic group containing compound to the solution, heating this mixture to a temperature ranging between 
40°C and 120°C. adding an isocyanate in this reaction mixture, either in presence or absence of a catalyst depend- 
ing upon the isocyanate. and stirring the mixture for a period ranging between 1 and 16 hours, neutralizing this mix- 
ture with a base, cooling the mixture to ambient temperature and dispersing the mixture in water to obtain the 
product 

2. An improved process as claimed in claim 1 wherein the polyols used may be linear polyether and/or polyester diols 
which are normally used in polyur ethane synthesis and. more particularly, branched polyester polyols of molecular 
weight in the range of 300 to 5000 more preferably in the range of 300 to 3000. 

3. An improved process as claimed in claims 1 and 2 wherein the potyether/polyester diols may contain three or more 
hydroxy! groups, and having an hydroxyl number between 50 and 100 mg. KOH/gm and acid number preferably 
less than 2 mg. KOH/ gm. 

4. An improved process as claimed in claims 1 to 3 wherein, the organic solvent used for preparing the solution of the 
polyol. may be selected from substantially non-reactive organic solvents to the isocyanate polyaddrtion reaction, 
containing carbon and hydrogen with or without other elements such as oxygen or nitrogen exampl'rfied by dimethyl 
fbrmamide, esters, ethers, ketoesters, ketones ( e.g acetone and butan-2-one), glycol ether esters, chlorinated 
hydrocarbons, aliphatic and alicyclic hydrocarbons, pyrrolidones (e,g N- methyl-2-pyrrolidone) hydrogenated furans 
and aromatic hydrocarbons or mixtures thereof. 

5. An improved process as claimed in claims 1 to 4 wherein the ionic group used may be an organic compound con- 
taining atleast one active hydrogen and atleast one group capable of salt formation and may be selected from com- 
pounds having the general formula 

(HO) m R(COOH) n . 

Wherein R represents a straight or branched hydrocarbon containing 1 to 12 carbon atoms and m, n represent val- 
ues between 1 and 3. more preferably the acids of the aforementioned formula wherein m=2, n=1 and R = CH 3 , 
exemplified by a,a'- dimethylol propionic acid and other acids including hydroxy, amino hydroxy, amines and mer- 
capto carboxylic acids, sulphonic acids, hydroxy and amino sulphonic acids such as dimethylol propionic acid, 
oxaluric acid, anilido acetic acid, dihydroxy tartaric acid, 2,6- dihydroxy benzoic acid, glycolic acid, thio glycolic acid, 
glycine, alpha allanine, 6-amino caproic acid. 2-hydroxy ethane sulphonic acid, 4,6-diamino benzene, 1,3-disul- 
phonic acid and 2-amino diphenylamino sulphonic acid more preferably the carboxylate groups. 

6. An improved process as claimed in claims 1 to 5 wherein the concentration of the ionic group may be in the range 
of 2 to 100 milliequivalents. preferably 2- 80 mi Hi equivalents, more preferably about 10-60 milliequivalents and 
most preferably about 15 -50 milliequivalent. 

7. An improved process as claimed in claims 1 to 6 wherein, the organic diisocyanate may be (cyclo) aliphatic, aro- 
matic type and/or polyfunction^ isocyanates exemplified by 2,2,4-trimethyl hexamethylene diisocyanate, 1,4- 
tetramethylene diisocyanate. 1,6-hexamethylene diisocyanate(HDI), isophorone diisocyanate(IPDI), 4,4'-methyl- 
ene-bis- (cyclohexane diisocyanate), meta or para - tetramethyl xylene diisocyanate, a,a'-xylylene diisocyanate, 
toluene diisocyanate. 1,4 phynylene diisocyanate, 4 f 4'-diphynyl methane diisocyanate, meta or para- tetramethyl 
xylene diisocyanate, 2,4,6-triisocyanato toluene, 4 t 4\4"-triisocyanate triphenyl methane, 1,2,4- benzene triisocy- 
anate, biurets of diisocyanates, trimer of HDI, IPDI and TMP adducts of TDI.IPDI, HDI, MDL, TMXDI and the like. 

8. An improved process as claimed in claims 1 to 7 wherein the catalyst may be optionally used to enhance the iso- 
cyanate - hydroxyl reaction, suitable catalyst include Methylene diamine, morpholine, N-ethylmorpholine, pipera- 
zine. triethariolamine. triethylamine, dibutyltindilaurate, stannous octoate, dioctyl tin di acetate, lead octoate. 
stannous tallate and dibutyltindioxide. 

9. An improved process as claimed in claims 1 to 8 wherein the base used for neutralization may be selected from 
primary, secondary, tertiary amines and / or alkali metal hydroxides such as substituted tertiary amines exemplified 
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by, trimethylamine. triethylamine, trusopropyt amine, trfcutylamine. N.N-dimethylcydohexylamine, N.N-dimethyl- 
stearyi amine, N,N<fimethy1 aniline, N-metnylmorpholine. N-ethylmorpholine. N-methyipiperazine, N-methyl-2-pyr- 
rolidone. N-methylpiperidine. N.N-dimethylamino ethanol, N.N-diethyiethanolamine, triethanolamine. N- 
methyWiethanol amine, dimethylamino propanol, 2-ethoxyethyWimethylamine, N-hydroxyethytpiperazine, 2-{2- 
dim ethyl amino ethoxy) ethanol and 5-diethyl amino-2-pentanone.. or alkali metal hydroxides like NaOK, KOH, 
LiOH and the like. 
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